Modeling AML response to venetoclax treatment in AML tumor microenvironment models
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Introduction. Acute myeloid leukaemia (AML) is an aggressive haematological malignancy originating from myeloid precursor cells in the bone marrow with poor prognosis. The B cell lymphoma 2 (BCL2) protein inhibitor venetoclax has improved treatment outcomes- however, tumour microenvironment (TME) mediated therapy resistance remains a major challenge.
Aims. To establish AML TME in vitro models, including monoculture, two-dimensional (2D) and three-dimensional (3D) co-culture with bone marrow mesenchymal stromal cells (BM-MSCs), and to evaluate cell viability to venetoclax treatment.
Methods. AML cell lines MOLM-13, THP-1, and AML patient peripheral blood mononuclear cells (PBMCs) were used to test venetoclax sensitivity in monoculture, and 2D and 3D co-culture models with donor (BM-MSCs). Venetoclax was applied across a concentration range of 0.1–10000 nmol/L, and cell viability was assessed after 24, 48, and 72 hours timepoints. 
Results. After 72 hours, MOLM-13 models showed IC50 values of 2.98 nmol/L in monoculture, 8.1 nmol/L in co-culture, and 12.1 nmol/L in spheroids, indicating a 2.7- and 4.1-fold increase compared to monoculture and suggesting BM-MSC-mediated protection against venetoclax treatment. THP-1 monocultures showed an IC50 value of 1627 nmol/L, whereas in co-cultures and spheroids no reliable IC50 could be determined due to minimal reductions in cell viability, indicating a microenvironment-mediated protective effect of the co-culture and spheroid microenvironment.
Discussion. This model can be applied to elucidate the role of other TME components like macrophages and immune cells. And other therapies. 2D co-culture and 3D spheroid models indicate BM-MSC-mediated reduced sensitivity to venetoclax. These findings suggest that microenvironment-relevant models better reflect AML therapy resistance compared to monocultures.
